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There’s much to be said for the slim, inconspicu- 


ous, yet professional appearance of the Antenna, Z 
Specialists brand low band mobile antennas. ’’ 


Still more for their clean, crisp signal and un- 
lievably low noise level. 

But the real point of this message is a hidden 
virtue you can’t see or hear. It’s called “17-7 
stainless steel”, one of the most resilient alloys 
ever made. We use nothing else even though it 
costs considerably more than the stainless steels 
used tn run-of-the-mill whips. 

You can bend it full circle, from tip to butt; 
let it go and it snaps back to a perfect vertical. 
(Don't try this with other brands.) It slips around 
obstructions like an eel. No breakage .. . no 
“water shorts”. Power rating exceeds 100 watts! 

One more reason why Antenna Specialists 
brand antennas are preferred by more businesses, 
police, utilities and service companies than any 
other kind. 


Switch to an 
Antenna Specialists brand 
Base-loaded low band 
ANTENNA 30-50 MC 


“Stripes of Quality’ 


May we 
Sa an “ear” 
for a. moment ; Z 


For complete information, 
electronic parts supplier or write for specifi- 
cations to: 


the antenna specialists co. 


Mounting’s a ‘‘snap”’ too ! 


Available in three simple and attrac- 
tive mounts. . . 20 ft. cable with con- 
nectors attached ... take your choice! 


MODEL ASP-268 


Roof mounted entirely from out- 


side. Ideal omni signal pattern. 
Only $15.68 (net) 


MODEL ASP-341 


Cowl, deck or fender mount. In- 
genious swivel base adjustable 
HP i 35° angle. Only $19.32 
net 


MODEL ASP-342 


Trunk groove mount. No holes 
in body! Fits all makes and 


models. Only $17.06 (net) 


. Your low band base station should 


have the ASP-271 heavy duty 3 db. 
gain antenna. Ruggedly constructed 
for trouble-free operation. 


see your local 


12435 Euclid Avenue, Cleveland 6, Ohio 


ge Div., 15 Moore St., New York 4, N.Y. 


Editorial Notes from 
CH Managing Editor 


JIM KYLE, K5JKX 


We hinted last month; we’re profh-.-- ve, 


ising this month: next month ibs will, 
be here. 


“new look” 
HORIZONS, that’s what. And unlike 
the late unlamented “new look’ in 
fashions (Gad! Was it that long ago?), 


we expect our own “new look” to be, 


around for a while. 


In this strange business of aaeacntes 
production, there’s a great danger of:: 
getting too close to the trees to see the - 


forest. We tend to get a bit too wrap- 


ped up in our own efforts at times—and 


sound off too loud and long on prob- 


lems, plans, and (hopefully) achieve-. “ 
ments which mean little outside the .- 


trade. 

So we're not going to tell you here 
about any of these things. We’re just 
going to outline—as briefly as’ possible 
— what you can expect from CH be- 
ginning with the June issue: 

The magazine will be bigger. Page 
size is being increased to 7 by 10 inches 
(same size as TIME Magazine). The 
number of pages will stay the same for 
now, but the bigger size will mean 
you'll get 30 percent more magazine 
each month. 

The physical appearance will be a 
bit different; we’re changing to a dif- 
ferent type "face, Experiments (we'd 
tell you all about them, but this is 
that danger area mentioned before) 
have showed no difference in the read- 
ability of the new type—but it lets us 


_ put Benething like 40 pera more in- i 


oe Fe Fe Fe 


3 7 a 


formation in the same space. Add this 
to the 30 percent more space, and you 
can see you'll get nearly twice as much 
information per issue. ; 
-We'll continue our policy of up-to- 
date. management. material coverage, 
with: special. ‘emphasis. on’ FCC rule 


¥ chaniges and’ petitions: 
What are we talking about?. Mence ss 
in COMMUNICATION ~ 


-Howeyer;; wé’re ,expanding our 
coverage’ to 4riclude. -maintenance-ori- 


ented material in. equal quantity. We’re 


especially iriterested<in reporting new 


and useful maintenance hints, and are 
going all-out to get these. 


Naturally, any change in an es- 
tablished institution (us—an institu- 


tion?) is bound to create some com- 


ment somewhere. We hope you like it— 
but regardless, we want to know what 
you think! To set up a parallel from 
communication theory, we want some 
error-correction signal” or “feedback” 
to find out the opinions of you, there. 
You—the most important man on the 
CH team—our reader! 

By the way, you may have noticed 
a new name at the top of this column 
this month. That’s another of the 
changes involved in our “new look”. 
The Boss went a bit overboard in in- 
troducing me last month, so I[’ll refrain 
from additional comment—except to 
repeat his closing remark: I’m “avail- 
able six days per week to help you get 
more use and usefulness from. your 
two-way radio interest”—and would 
count it a personal favor if you’d drop 
me a line whenever you have a com- 
ment (good or bad—makes no differ- 
ence) about CH, an article, or an article 
request. 

Until next month, and the new look 
in person, that wraps it up. i 

J 
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COMN UNICATION ANTENNAS 


HELIPOLE 
The Anprew Type 902 HELIPOLE* is the first basically new 
30-50 mec fixed station antenna to appear on the 2-way 
radio scene in the past 12 years. Type 902 employs a new 
design concept that combines improved performance with 
mechanical conyenience. It is the result of an extensive 
ANDREW development program. 


HELIBOLE CON STRUCTION 

The foreshortened yadiator employs a bifilar helical ele- 
ment which is encised in Fiberglass for strength, dura- 
bility and corrosion resistance. One helix is grounded, 
providing a static drain path. The other is fed. Ground 
rods employ single helix coriductors which also are em- 
bedded in Fiberglass. Size reduction is shown by compar- 
‘ing the 57-inch radiator of Type 902 with 101 inches of a 
conventional antenna at 30 mc. Ground rods are also 
shortenéd by a ‘proportionate amount. 


Lightweight. and strong — with a maximum total weight of 
13 pounds, Type 902 is designed to withstand 30 psf load 
with 14 inch of radial ice. The focal point of this me- 
chanical strength is found in an aluminum casting 
to which ground rods and radiator are bolted with 
stainless steel hardware. Direct mounting is pro- 
vided for members from 134 to 2% inches in 
diameter. VSWR of this unity gain antenna 
is less than 1.5. 


Economically priced ANDREW Type 902 is 

- the best performing, corrosion resist- 

ant high wind load antenna on the 
market. 


Write or call your ANbDREW sales engineer for complete 
information or request Bulletin 8467. 


ABOVE ALL AN ANDREW ANTENNA... 
CORPORATION 
P. O. Box 807 @ Chicago 42, Illinois 


Boston © New York ¢ Washington « Los Angeles * Toronto 


Where Are 


Mobile radio is a not-so-vast hole in 
the ground. True, it is somewhat larger 
by additional frequencies than it was 
15 years ago, but the equipment pro- 
duced is grinding the hole so deep it 
becomes more and more dimcalt to 
see over the top. 

The situation reminds one of an audi- 
torium where people by twos enter ‘for 
private conversation.. AS more and 
more arrive the din gets louder, tem- 


pers shorter and actual transfer of in- : 


telligence diminishes. Megaphones or 
earphones may be brought’in to talk 
louder or hear better. Finally, an en- 
terprising duo brings boxes to stand on 


so they may shout over the heads of 


others. Soon, all are on boxes, then 
come ladders and so on. . 
surdum. 

The same confused condition seems * 


to describe mobile radio. Thousands. of’ 


dollars are spent each year to make 
one transmitter overcome another, or 


Mr. Merrill, former president of 
the Western Region, National Mobile 
Radio System and a principal author 
of NMRS testimony in the 1959 fre- 
quency-allocation hearings, sent us 
this material as his ‘attempt to an- 
swer some of the questions” we 
raised in previous editorials, and, to 
continue quoting him, “perhaps, 
pose a few of my own.” His sugges- 
tions and comments are sure to rouse 


discussion throughout the communi- 
cation industry—and this was his 
expressed intention in submitting 
this paper. Naturally, the opinions 
and comments expressed are solely 


those of Mr. Merrill and do not 
necessarily reflect those of CH, its 
editor, or its publisher. Our aim is to 
promote discussion along these lines 
— and we eagerly solicit YOUR 
reply to this paper. 
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We Going? 


_ by Theodore Merrill 


Alameda, California 


a receiver out-hear its competitor. 
Equipment costs rise. Feeble screams 
call for a larger auditorium, but ap- 
parently no effort is spent in exploring 
the common sense approach: Isn’t there 
a more effective way of utilizing the 
medium?? 

Let’s leave communication theory in 
the textbooks and take a real practical 
‘look at what is necessary in the field of 
voice communication. If we could get 
10%. of the energy and money that is 
spent on technical development and 


‘ apply it to the use aspects, our troubles 


2would be over and mobile radio would 
have its voice. 


I suggest we face the fact that this 
‘is the transportation business and ap- 
proach the problem in the same col- 
lective way. that railroads, truckers 
and_ shipping companies approach 
theirs. Whether we are in develop- 
ment, manufacture, sales, use or 
service, our equipment is intended 
for just one purpose, the transporta- 
tion of intelligence. 

That this commodity cannot be load- 
ed on pallets, or tied together with 
string alters not ‘one whit the fact that 
we are still faced with the common 
traffic problems of shipping, receiving, 
scheduling and warehousing, and in 
case we forget—the inevitable tracing. 

In exploring the voice communica- 
tion needs of the public, it is natural 
to turn first to the telephone. This 
amazing devise, or should I say system, 
has had such fantastic growth that one 
of its participants is now the largest 
corporation in the world. In analysing 
the telephone, it becomes apparent that 
two distinct functions are-being 
served: the ability to transmit intel- 
ligence, and the ability to receive it. 


From our telephones at home or the 
office, we want the ability to call any 
one, anywhere at anytime we desire. 
On the other hand from this same in- 
strument we want the ability to be 
summoned to by a rather limited group 
of customers, friends or associates. 
Without doubt the telephone is a very 
large factor in every business or pri- 
vate life, but in spite of its value it 
can also be an instrument of torture 
to the busy housewife, harried business 
executive or public figure. 


One of the greatest advantages of the 
telephone is that it is fastened to the 
wall—yet there are some who would 
do away with this feature, snip the 
wire, and hang the greatest ball of 
chain around our necks in the history 
of mankind. Not only is this approach 


unnecessary, undesirable and imprac- | 


tical, but it seems also financially im- 
possible. This is not to say the ‘public 
has no need for personal voice com- 
munication when away: from the land 
wire telephone system, but it is to say 


that the problem i is different and should: 


be approached in a logical way. . . s 
Few people in this land of ours have 


emergencies so fast and so frequently © 


that they cannot get to a land wire 
telephone in sufficient timé to report 
their problem. On the‘other hand, prob- 
ably none of us escape those situations 
when we would give:double, triple, or 
even a thousand times normal com- 
pensation to be contacted. 


The answer seems obvious. We need 
a national system of selective signal- 
ling. Look at a market of 180,000,000 
or so instead of the estimated 1% mil- 
lion now permitted the use of non- 
broadcast radio! Let’s not even make 
it complicated, forget about pocket sets. 
An automobile receiver would be ade- 
quate for 80 percent of the market—let 
the rest wait until progress permits 
one for bathtub wear. 


Another obvious place where non- 
broadcast radio misses the boat is in 
the field of driving safety. Many of us 
can remember the early thirties when 
traffic lights had bells, policemen with 
whistles were common even in the sub- 
urbs, where 15 to 20 mph in town and 
45, really was zooming on the highway. 
In those days drivers had help they 


don’t now have — the ability to hear 
their hazards. Cars were loosely put 
together with wood and canvas, many 
were open and broadcast receivers 
were yet to arrive. 

Now some thinkers in the automotive 
and electronic industries are talking 
about radio controlled automobiles. 
They are going to sink wires in the 
pavements and vehicles will move by 
radar. While this may have limited ap- 
plication in the future, at present it 
seems a most complicated and expen- 
sive way of making radio available. At 
this stage it seems to make about as 
much sense as providing a mechanical 
arm because the good one is tied behind 
the back. : 

The sense of hearing is one of God’s 
greatest. gifts. In everything else we do 


‘lt. 1s an essential part of our personal 
' armament. Why should we be denied 


use ‘of this asset in the most dangerous 
killer of all?.Can-anyone say that the 
state of the art does not permit low 
power, low cost transmitters to be used 
by traffic officials by the thousands and 
cheap receivers to be placed in the mil- 


‘lions of road vehicles? On a foggy 


night, wouldn’t a low tone be welcome 


“warning that the bridge ahead was out, 


or a black box hurriedly dropped by 
the highway patrolman be a sensible 
way of advising there was a wreck 
over the next hill... and the traveler, 
would he not appreciate the suggestion; 
“move to the right lane for the Pasa- 
dena turn-off?” 

The smallness of the non-broadcast 
radio industry seems largely the re- 
sult of a fixation that where there is 
a receiver there must be a transmitter. 
Presumably this is a natural result of 
mobile radio’s birth in the safety serv- 
ices where such a need is real. 

However, this is certainly the time 
to recognize the fact that saturation is 
upon us and we can’t always be en- 
larging our auditorium. As one radio 


executive put it, “We can’t all have our 


own radio systems anymore than we 
can all fly our own helicopters.” 
Obviously we must foster the com- 
mon carrier concept, but in the mean- 
time let’s look around. Certainly there 


is more work that non-broadcast radio 
-can do other than imitate the land wire 


telephone. 
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Who needs a console? If your sys- 
tem is confined to single-channel use 
and you have no need to monitor any 
additional frequencies, you might get 
by without one—but virtually every 
public-safety installation in the nation, 
as well as many industrial and other 
systems, uses multiple-channel equip- 
ment. So who needs a console? Most 
likely, you do. ; 


Since a console must be deere to 


meet the requirements of.a_ specific 


OOK’S 
OMMUNICATION 
ONSOLES 


system, it can’t be mass-produced. Still, 
a few specialists concentrate on the 
building of consoles. One of these is 
Electronic Specialties Co., Fresno, 
Calif. 

Donald R. Cook, president of the 
firm, summarizes the desirable features 
of any console as follows: 

1. Capability of monitoring any re- 
quired number of channels. Each chan- 


-nel equipped with its own speaker, 


with individual volume control. 


Trying out the latest Cook Console are Capt. Tryon of the 7 Calif, P. D. (seated) 
while Chief Pflaum looks on. 
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Details cf the Piedmont console are shown j in. this view. Note ee clock ae baa 


2. Indicator to show which channel | 


is activated at any time. 


3. Semi-muting of inactive Precis: 


when transmitting on one active chan- 
nel. 

4, Single microphone amplifier to 
allow the operator to communicate to 
any number of base stations or inter- 
com to any remote. 

5. Cabinet of modern design, capable 
of being made to fit any physical-size 
area available and of allowing for fu- 
ture expansion. 

6. Equipment, amplifiers, power sup- 
plies, and all circuits complete inside 
the cabinet. 

7. Each line amplifier and other com- 
ponents built on separate chassis to 
allow plug-in expansion for future. 

8. All muting and switching accom- 
plished by relays, to allow use of foot 
we and possible two-point con- 
tro 

This imposing list of features is com- 
pletely implemented in Cook’s Con- 
soles. One of the most recent, built for 


the City of Piedmont, Calif., and in- 


stalled on March 1 of this year, is 
shown in the photographs. 


4 
” 


“Original specifications for this unit 


* were'that it be capable of handling four 
channels, and that it include “Secode” 


equipment to be compatible with the 


intersystem network of the state of 


California. 


As installed, the console provides fa- 
cilities for six channels although only 
four of them have line amplifiers in- 
stalled (the other two are spares for 
possible expansion). All original speci- 
fications were fulfilled. 


In addition, the unit includes an il- 
luminated VU meter which can be 
switched to any one of the six channels; 
all components are _ high-reliability 


types. 


As Cook describes it, “All relays used 
were hermetically sealed, plug-in type 
for ease of maintenance. The power 
supply uses plug-in silicon rectifiers. 


“All sub-chassis plug into each other. 
This allows future separation of cab- 
inets if expansion is required. The only 
interconnected circuits that do not plug 
in are the line input circuits. 


(Please turn the page) 
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Change Coming... 


(onelrad, What? 


by Robert E. Tall 
Chief, CH Washington Bureau 


This version of the Conelrad outlook 
may be outdated at the time you're 
reading it. Things are that nip and tuck 
on the situation at this point in Wash- 
ington. The program, for the mobile 
radio field, may be nipped by the Air 
Force pointing out that it is tired of 
riding herd on a bunch of radiations 
which no longer pose danger to the US 
from enemy bombers homing in on tar- 
get cities. : 

At the same time, there is a danger 
_that the program will be tucked under 
the wing of government people who 
would otherwise find themselves out of 


a job, and perpetuated on the illogical 
basis that it doesn’t cost much from a .. 


national standpoint — now that broad- 


cast station expenses are already ex- 


Inspecting the Piedmont console at delivery is W. F. 
Corbin, Jr., president of General Communications 
Engineering, Oakland, Calif. 
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pended; that nobody in the mobile 
radio field is paying much attention to 
the program, anyway; and that the 
more government in this area, the 
better. 


The Defense Department has gone on 
record in the public press that it doesn’t 
give a hang about mobile radio radia- 
tions. It didn’t say this exactly, but it 
did say it cares only about general pub- 
lic warning of imminent attack, and 


- post-attack, recovery communications. 
' Kither way, it’s hard to justify a mobile 


radio system licensee’s buying of a 
Conelrad monitor receiver. 

DOD says merely that it’s working 
on revisions in the Conelrad program. 


How long and how hard DOD is work- 
ing on the program hasn’t been pub- 


‘licly expressed, despite a number of 


(Continued on Page 24) 


MORE ON CONSOLES ... 

“Each speaker, switch, and speaker 
pad has an engraved plastic plate in- 
dicating the function of each control.” 

Indicator lamps used are neon, 
throughout the unit. “Replacement is 
practically never required,” Cook ex- 
plains. 

Engineering and actual construction 
layout of the units is done by Don 
Bybee, Cook’s chief engineer. The origi- 
nal design concept, layout, and type 
gf costa was done by Cook him- 
self. 

Cook’s firm has been in the console 
business (as a sideline only—it’s one 
of the country’s largest General Elec- 
tric distributors and service centers, 
maintaining more than 3,000 units in 
service) for 10 years. Their initial con- 
sole handled 20 remote line inputs 
simultaneously. 

“We are interested in building more,” 
said Cook, “but since layout through 
to installation requires coordination 
with the ultimate user, we will have 
to confine our work to those in Cali- 
fornia at this time.” a 


The Facts On 450 


Are you planning to install a new 
mobile radio system or change out the 
system you are now operating? If so, 
consider the 450 Mc band, particularly 


if the low band and high band fre- 
quencies are fully occupied in your 
area. In today’s crowded spectrum, 
your best chance of obtaining a clear 
channel is in the UHF (450 Mc) band. 
With the narrow band standards com- 
ing into full effect as of November 1, 
1963, this would be a good: time to 
appraise your existing mobile radio 
system. 


There is much to commend ne use 
of the UHF band. It is the only band 
in which Mobile Relay type systems 
can be licensed in the Special Industrial 
and Business Radio Services. A base 
station at some elevated location such 
as a skyscraper, hilltop or mountaintop, 
can provide relatively large area cover- 
age. If the base station is a Mobile 
Relay type station it can provide longer 
car-to-car range than direct car-to-car 
communication in the low band or the 
high band. 


The 450 Mc band is quite free of noise 
from all sources, natural and man-made 
and this factor alone strongly recom- 
mends the use of these frequencies for 
city use where noise levels are always 
high. The very short wave lengths at 
these frequencies make gain antennas 
very practical and they are in exten- 
sive use in both base station and mobile 
applications. Omni-directional station 
antennas having gains of 6 to 10 db are 
in wide use and mobile antennas having 
a gain of 3 to 5 db are available. 


Because of the very short wave 
length, the UHF frequencies have 
greater penetration than either the 
high band or the low band. Signals can 
be received inside buildings, under ele- 
vated railway structures and through 
other such man-made obstacles to radio 
transmission. For this reason the 450 Mc 


By J. A. McCormick 


Communications Products Department 
General Electric Company 
Lynchburg, Virginia 


band is ideal for covering such dense 
metropolitan areas as New York City. 


With all the apparent advantages, 
why haven’t the 450 Mc frequencies 
come into greater use by the Land Mo- 
bile Services? Under a given set of 


‘circumstances the range of a 450 Mc 


system is often less than that of high- 
band and low-band systems. However, 
this is almost always due to the fact 
that the base station antenna is not ele- 
vated sufficiently above the average © 
ground level. 


Wherever mountain tops or sky- 


scraper locations have been available, 


users have been well pleased with the 
range provided by the 450 Mc frequen- 
cies. In the Los Angeles area, for ex- 
ample, there are a great number of 
installations on Mount Wilson and, 
from that location, users are obtaining 
ranges in the order of 100 miles. ee 


100 p= rH a eee c 
p= SE teeieeinee create SS jsstrsatarssomerenes 


yeaa as see eae 300 FT. + 
t+} TRANSMITTER OUTPUT: 250 WATT is 


ANTENNA GAIN LINE LOSS 
db db 


RECEIVED SIGNAL uV 


tt ec a aaa a 
a MT COT RaHUy 
gh a aS : 


pr eee’ (MILES) 
Range comparison, base-to-mobile, for all 3 mobile 
bands. 
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Sometimes in magazines you will 
find little known laws noted such as: 
“In Washington, D. C., it is still illegal 
to drink whiskey standing up,” or, “Did 
_ you know that in Virginia it is legal to 
sell beer on Sunday but not milk?” 


Well, certain F.C.C. rules. and regu- 
lations might well fall in the same 
category, such as: It is not a federal 
violation for an unauthorized person 
to tamper with a transmitter if he does 
not hold a valid license. 


You should know how to stay on the 
legal side as far as your own license 
is concerned, but it is also your respon- 
sibility to see that your customers are 
informed of the F.C.C. rules that apply 
to their licenses. These rules were not 
covered well when you studied for 
your first- or second-class operator 
license, but if you are going to service 
two-way radios you should be well 
informed. 


You may say you are not legally ob- 
ligated or qualified to keep your cus- 
tomers informed; it’s true that you 
certainly must not give legal advice, 
but you are morally responsible that 
your customers are informed, par- 
ticularly contract customers, and you 
can be legally liable if you install an 
illegal system. 


In the past few years the number of 
stations has multiplied rapidly, but 
the F.C.C. has not substantially in- 
creased the number of inspectors. 
Therefore, stations are seldom in- 
spected. Many violations never come 
to F.C.C. attention. 


If your customers ignore the rules, 
or have an apathetic regard for them, 
it is much better for you to inform 
them of this negligence than to wait 
until the F.C.C. inspector takes more 
drastic measures, such as license re- 
vocation. You may get by with just 
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SHOP TALK — 


By I. Kay Redd, Jr. 


- 


a 
1 cm 


telling your customer to “read the 
rules,” but usually you will have to 
point out which rule to read—and this 
means that you yourself must be fa- 
miliar with the rules. 

The F.C.C. conveniently mails with 
each license a bulletin giving briefly 
the most important points to remember 
about the rules, but these are too brief 
for much use. Your customer should 
have a full copy (Volume V, from the 
Government Printing Office, Superin- 
tendent of Documents, Washington 25, 
D. C., $2.50). When he signed his license 
application he certified that he had 
these rules. However, there is really 
some doubt that every single applicant 
actually had the rules at the time he 
signed. Nevertheless, he should have 
them—particularly when an F.C.C. in- 
spector checks his station. 

One of the worst things you can do 
is to repair, install, or otherwise operate 
a licenseless transmitter. This means 
that you should be familiar with the 
customer’s license, know when it ex- 
pires, and know what types of mobiles 
and emission he is licensed for. 

When your customer purchases addi- 
tional mobiles, make sure he will not 
have more than his license allows. If 
he buys units, make sure they meet 
required standards. You should also 
see that the carrier-on indicator is 


operating and that mobiles have a 


transmitter identification tag. 

I am sure many shops do. not realize 
that the annual frequency, modulation, 
and power measurements do not have 
to be made by a licensed technician, 
(10.108, 11.108, 16.108). However, if 
adjustments are made, then a licensed 
technician is required. From this you 
may assume that it is perfectly legal 
for a station licensee to install his own 
stations and make the measurements 
without your help. He doesn’t even 


need an approved frequency and mod- 
ulation meter; he is only required to 
use a “suitable procedure” (10.108, 
11.108, 16.108). 


A service man is responsible to give 
his customer certain items for his “sta- 
tion records,’ (10.161, 10.162, 11.160, 
16.160). These records must contain: 
(a) frequency and modulation meas- 
urements, plus power measurements 
for the base station, (b) service or 
maintenance including: 1—details of 
service, 2—name and address, 3—li- 
cense number and expiration date (if 
not a regular or full time employee). 
Also in the log must be: (c) operator 
name and period of duty, (d) com- 
munications with other base stations 
(except Part 10) including: 1—Call 
Sign of other station, 2—nature of com- 
munication (except Part 11) and, 3— 
date, time, and duration. It is not nec- 
essary to log each call. The log book 
and other records must be retained for 
one year. 


For the most part, Parts 10, 11, and 16 
are very similar, but there are some 
differences in Part 10. Part.10 is the 
only one which requires an-operator’s 
permit for the dispatcher (10.155 (e) (1). 
However, this does not have to be 
posted (10.156(a). Also, in Part 10 the 
call sign is given every thirty minutes 
(10.152(d)) instead of every fifteen 
minutes as is required in 11.152(a) and 
16.152 (a). 

As most service shop owners know, 
a federal license does not necessarily 
make a good technician, and many ex- 
cellent technicians have no license. The 
rules say adjustments may be made 
under the supervision of a first-class or 
second-class licensee, so not all of your 
technicians must have a license. It 
would certainly be advisable, though, 
since it would eliminate the necessity 
of supervision. 

With present channel congestion, it 
might be well to remind licensees that 
the law requires all communications, 
regardless of nature, to be of minimum 
time. (10.151 (a), 11.151 (d), 16.151 (d). 
Section 11.151(d) also requires that a 
standard operating procedure be used. 

The General Electric Company has 
a paper called “Six Basic Rules of the 
Road for Two-Way Radio Users” which 


is an analogy between the use of an 
automobile and the use of a two-way 
radio system (G.E. No. ECR-701). This | 
brings to my mind the thought of an 
automobile driving down the highway 
with only half a license tag. I refer to 
the widespread habit of dispatchers 
using the numbers only instead of the 
full call sign. 


It is important for stations to prop- 
erly identify themselves, but this can 
get somewhat involved in the case of 
mobile units. Read (and have your 
customers read) 10.152(b) and (e), 
11.152 (b) and (c) and 16.152 (b), taking ~ 
particular note that in 16.152(b) if a 
mobile identifier, such as “Acme 6’, is 
used, it must be submitted to the Com- 
mission’s Engineer-in-Charge for ap- 
proval. 

Sometimes a customer will want a 
microphone and speaker installed in a 
different office from his main dispatch- 
er’s office. In F.C.C. terminology, the 
dispatcher’s office is the “control point” 
and the other microphone and speaker 
is a “dispatch point” (10.107, 11.107, 
16.107). But you can’t merely hook this 
microphone and speaker in parallel 
with the existing gear and be legal. The 
control point dispatcher (operator) 
must have a visual carrier-on indicator, 
must be able to monitor the dispatch 
point, and must be able to disable the 
dispatch point. The easiest thing to do 
is put a transmit pilot lamp at the dis- 
patch point and then call it another 
control point. Then the user will have 
to modify his license to include this 
additional control point. A “dispatch 
point” does not have to be included on 
the station license, but if you install 
one, be sure that it qualifies. 

ok ok * *% k 

It has been suggested by Lytle L. 
Smith, Norcom Communications Serv- 
ice Co., 3300 Turnpike Road, Ports- 
mouth, Virginia, that all shops repre- 
senting the same manufacturer use 
systems on the same frequency. This 
would facilitate service by shops in 
adjacent areas. Mr. Smith has already 
received many favorable comments on 
his suggestion and has tentatively se- 
lected 35.08 and 151.925 me (no U.H.F. 
frequency has been selected.) Any 
comments would be appreciated. i 
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DONALD L. STONER 


D. L. Stoner Associates 
Alta Loma, California 


Last month the basic details of tran- 


. sistorized oscillators were discussed. To 


continue, let us examine the various 
types of crystal oscillators. 

Generally speaking, crystal con- 
trolled oscillators and the free running 
types are quite similar. However, the 
stabilized oscillator employs a quartz 
crystal connected in series with the 
feedback path. The crystal operates on 
its series resonant frequency, where it 
exhibits a low impedance to the signal 
being returned to the input of the cir- 
cuit. 

Thus, in a properly designed circuit, 
the only output-input coupling which 
can occur is through the crystal and 
the coupled energy will be at the 
crystal frequency. 

The key word in this last sentence 
is “properly” designed. If the feedback 
level is excessive, the crystal plates 
appear as sufficient capacitance to per- 
mit coupling of unwanted frequencies. 
The oscillator, although able to lock at 
the crystal frequency, will exhibit fre- 
quency pulling and jumping. Low out- 
put and poor efficiency will also be a 
byproduct of this poor design. 


——_——0 + 


COMMUNICATIONS | 


Figure 1 shows an example of this 
type of circuit. Note that the crystal is 


. connected between the collector and 


emitter (a) or collector and base (b). 


-If the crystal is replaced with a fixed 


capacitance equal to the holder capaci- 
tance, the circuit will oscillate with 
vigor at a frequency determined by the 
resonant frequency of the tank. 


Occasionally one may see this circuit 
with a small capacitance connected in 
series with the crystal to reduce the 


feedback level. This does not indicate 


poor design, but may be required to 
provide a degree of phase correction 
with transistors operating near the 

alpha cutoff frequency. 


High feedback levels may also be 
required with overtone crystals, partic- 
ularly those operating on a 5th or 7th 
overtone. In these cases, the oscillator 

aust be stabilized to prevent unwanted 
oscillation by neutralizing the holder 
capacitance. This can be done by shunt- 
ing the crystal with a small induc- 
tance. The value of inductance must be 
sufficient to parallel-resonate with the 
capacitance of the crystal at the operat- 
ing overtone frequency, or slightly 
higher. | 


The circuit shown in figure 2 is a 7 
favorite of this writer, for it works on 


(a) Figure 1 (b) 
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any frequency within the capabilities 
of the transistor and exhibits excellent 
output with overtone and/or low activ- 
ity crystals. Note that it is similar to 
the Colpitts circuit discussed last 
month with the exception of the crys- 
tal. Although the crystal appears to 
be grounded it is actually in series with 
the r.f. path from output to input. Al- 
though this was explained last month, 
it may be made clear without referring 
_ to this issue by examining the circuit 
in figure 2(a). You will recall that the 
ground point is arbitrary and can be 
placed anywhere in the circuit. 


The resonant frequency of the tuned. 


circuit is determined by the value of 
Cce and Ceb in series, which are in 


parallel with the inductance. These 


capacitors act as capacitive voltage 
dividers and the ratio determines the 
drive level in the feedback circuit. 


(a) 
If the drive is somewhere in the right 
county (as it would be with a 10 to 1 
ratio of Cce and Ceb) the collector 
current should increase. 

Now, adjust Ceb while maintaining 
resonance in the tuned circuit until 
the transistor is dissipating the maxi- 
mum permissible amount as indicated 
by collector current and voltage read- 
ings. This does not result in marginal 
_ design since the short duty cycle of the 
r.f. waveform does not produce the 
same internal heating as would maxi- 
mum static dissipation. 

In applications where maximum rf. 
power output is required the circuit 
can be adjusted in a different manner. 
Connect a load (1% watt carbon resis- 
tor) to the link, the value of which 
approximates the input impedance of 
the driven transistor. If you are unable 
to determine this, a bogey value of 1000 
ohms should be satisfactory. 

Then measure the voltage developed 
across Ceb for maximum power out- 


Figure 2 


These capacitors can make up the 
total tuned circuit capacitance (as in 
2b) or additional capacitance shunting 
the inductance can be used (as in 2 a). 
There will be no difference in the per- 
formance of the circuit since this added 
capacitance is not part of the divider 
circuit. However, if it is made variable, 
it provides an easy method of resonat- 
ing the circuit. 

The drive level will be determined by 
the ratio of the two divider capacitors. 
As Ceb is made larger, the drive level 
decreases. As Cce is made smaller the 
same is true. 


The circuit can be adjusted in the -— 


following manner: Remove the crystal :. 


so that the circuit is not oscillating. Use ~ 
the bogey values shown in fig. 2(a) and. 


adjust the 22K resistor until the tran- 
sistor is dissipating 1/3 of its maxi- 
mum power. Then insert the crystal. 


put, while maintaining resonance of 
the tuned circuit. Check the voltage 
and current to establish that the tran- 
sistor dissipation is not being exceeded. 

If more power is required and/or it 
is not possible to approach the maxi- 
mum dissipation figure the value of 
emitter resistance can be decreased. 
The collector current, and dissipation, 
should not be increased by changing 
the value of base-bias resistor in this 
case. The additional current flow 
through the transistor causes excessive 
voltage drop across the emitter resistor . 
which results in insufficient working 
voltage for the transistor. 

As a final test of performance the 
efficiency of the oscillator should be 
measured. As in vacuum tube circuitry, 
this is simply a ratio of input to output 
power. A figure of 30% is quite satis- 
factory in transistor circuitry since the 
feedback energy constitutes a substan- 
tial portion of the total available power. 

(Continued on Page 15) 
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PUBLIC Srey! 
COMMUN CATIONS 


Material Prepared and Submitted by 
ROBERT E. BROOKING 
Communications Engineer 
City of Burbank, California 


What is believed to be a FIRST in 


Public Safety Communications took | 
_ place at the Shoreham Hotel in Wash- » 
‘ington, D. C., on April 6, 1962. Repre- 


> sentatives of four of the five organiza- 
tions having responsibilities in the 
Public Safety Radio Services journeyed 
from the four corners of the United 
states to the District of Columbia to 
discuss means of more effectively meet- 
_ ing the problems facing the various 
licensees in the Public Safety Radio 
services. 

Out of the meeting came the forma- 
tion of the “Public Safety Communica- 
tions Council” to provide ‘a medium to 
review and project the public safety 
communications need” of the country 
and to “promote a closer liaison be- 
tween the various public safety serv- 
ices in regulatory matters.” 

Representing the Eastern States 
Police Radio League were Capt. Ed- 
ward F. Tierney, Cambridge, Mass., 
and Capt. Arthur Vickerson of Hyde 
Park, Mass. 

The Forestry Conservation Com- 
munications Association was repre- 
sented by President Raymond M. 
Littlejohn, of Columbia, S. C., and Max 
Guiberson, of Olympia, Wash. William 
Sanders, of Salem, Ore., attended as 
Technical Adviser for FCCA. 

The International Municipal Signal 
Association was represented by Presi- 
cent Kenneth W. Smith, of Alexandria, 
Va., and William H. Crocker, of Cam- 
bridge, Mass. Chief Thomas P. O’Brien, 
Chairman of the IMSA Radio Commit- 
tee attended as technical adviser, and 
William H. Borghesani, Jr., attended as 
legal adviser. 

Captain Joseph Marshall, President 
of Associated Public-Safety Commu- 
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nication Officers, hosted the meeting. 
Harvey Platt, of Riverside, Calif., was 
also a representative. Robert Brooking, 
Chairman of the Public Safety Plan- 
ning Committee, attended as technical 
adviser, and Joseph M. Kittner as legal 
adviser. 

The meeting came to order at 10:10 
a.m. with President Marshall stating 
that “there are mutual problems in 
which the various organizations can 
and should work together.” He went 
on to define the needs now and in the 
future in regard to space in the radio 
spectrum for the use of the Public 
Safety Services as our first area re- 
quiring a coordinated effort. 

President Smith of IMSA offered the 
motion to formally create the Council, 
which was adopted unanimously. 

President Littlejohn proposed the 
name Public Safety Communications 
Council in a motion which was adopted 
unanimously. Mr. Guiberson proposed 
that the committee consist of two mem- 
bers from each organization. Voting 
would be restricted to these members, 
but technical and legal advisors would 
be permitted to attend in an advisory 
capacity. Motion was adopted. 

Pending formal drafting by the com- 
mittee, its purpose was defined by those 
present: “To provide a medium to re- 
view and project the Public Safety 
Communications needs for the present 
and future and, to promote a closer 
liaison between the Public Safety Serv- 
ices in regard to regulatory matters.” 
It was further agreed unanimously that 
there be a minimum of two meetings a 
year. 

President Marshall stated that we 
now have a committee complete with 
a name and that now was the time to 
appoint the members. He appointed 
himself and Harvey Platt to represent 
APCO, with Bob Brooking as technical 
adviser. 


President Smith appointed himself 
and Chief O’Brien to represent IMSA, 


with William Crocker as technical ad- 
viser. 


President Littlejohn appointed him- 
self and Max Guiberson as members 
representing FCCA, with William 
Sanders to be technical adviser or al- 
ternate in case of absence of a member. 


Captain Tierney stated that he and 
Captain Vickerson would serve as de 
facto representatives of ESPRL until 
their Conference. 

Mr. Guiberson and Captain Tierney 
were unanimously selected as Chair- 
man and Vice-Chairman. Mr. Brooking 
was then selected as Secretary-Treas- 
urer. On a motion by Chief O’Brien, 
Mr. Brooking was selected as technical 
adviser to the committee. It was agreed 


Stoner . 

Next month class C r.f. power ampli- 

fiers will be discussed, along with de- 

sign examples of the details which 
have been covered to date. 

New Products of interest. this month 


include an outstanding .VHF-UHF 
transistor developed by Texas Instru- 


that the next meeting will be held in 
Chicago in October. 

The committee then began delibera- 
tions concerning several dockets cur- 
rently under consideration by the Com- 
mission. 

Among the problems discussed was 
that of local government coordination. 
In this field the Council undertook the 
responsibility of determining how it 
might be possible to effect a suitable 
method of providing for local govern- 
ment coordination in the different parts 
of the country based on local condi- 
tions. 

When these plans have been agreed 


“on, they will be submitted to the var-..- 


lous organizations for approval and <2 
submission to the Commission. . 


. . from page 13 


ments. Their developmental type num- 
ber TIX-2000 features a calculated 
fmax of 4.2 kmc, MAG of 12.5 db at 1 
kmce., {T of 1.6 kmc and a typical noise 
figure of 3.5 db at 200 mc and 8.0 db at 
1 kmc. This device makes possible the 
development of circuits well into the 
microwave region. ue 


requirements. 


CTI FEATURES 


ANTENNA 


RECEIVER 
TRANSMITTER 


FREQUENCIES 


SINCLAIR 


REDUCE ANTENNA INSTALLATION AND 
MAINTENANCE COSTS UP TO 50%-75%-95% 


ees WITH SINCLAIR MULTICOUPLERS AND DUPLEXERS 


Now you can use one antenna to transmit and receive several channels at once! No inter- 
ference between channels! All channels can transmit and/or receive simultaneously! A 
block diagram of a typical installation is shown at lower left. The selection of the proper 
multicoupler depends on the frequency separation of adjacent equipments, the power level 
used, and the insertion loss that can be tolerated. We have units to fit your particular 


Write today stating your requirements and discover how much you can save by 
using Sinclair Multicouplers and Duplexers for your installation. 


@ High Isolation 

@ Low Insertion Loss 
@ No Maintenance 

@ Low Initial Cost 


20 MC to 10 KMC 


TYPICAL APPLICATIONS 

@ 2 or more Simplex Channels 

@ 2 or more Duplex Channels 

@ i or more Repeaters 

® Up to 12 Multicoupled Systems as 
standard—Special units available 
for more than 12 systems. 


SINCLAIR RADIO LABORATORIES, INC. 


260 DELAWARE AVE. DEPT. 3CH BUFFALO 2, N. Y. 


DUPLEXER 
Model H-150-2A 
150 — 175 MC 
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Manager of Communication Horizons’ _ 
the past month’s communication activities 


POLICE RULES TO STAY STRICT 
The FCC issued “ public notice” that 


it will not grant waiver requests to per- 


mit continuation of combined fire-and- 
police communications in the police 
radio service past the October 31, 1963, 
cutoff date. 

In the notice, the Commission point- 
ed out history of the combined service 
approach, and explained that the Local 
Government Radio Service was created 
for the express purpose of allowing the 
combination of any and all govern- 
mental communications. 

“The most prevalent argument,” said 
the Commission, “is that the rule pro- 
vision requires an expenditure of funds 
and that such expense is not warranted. 
In this regard, the Commission advises 
that financial inconvenience cannot be 
permitted to override the urgent re- 
quirement that purity of communica- 
tions be established in the Police Radio 
Service.” 


GUARD-BAND CHANNELS SOUGHT 


Allocation of a new pair of frequen- 
cies, now in “guard bands” adjacent to 
the common-carrier channels, was 
asked by the Sunland-Tujunga Tele- 
phone Co., Sunland, Calif. 

Specific frequencies asked were 
152.84 me, and 158.10 mc. 

The firm explained in its petition to 
the FCC that a search of records 
showed all telephone-company fre- 
quencies in the area are already as- 
signed. 


Page 16 The Professional Communications Journal 


IN 


» 
3! 3 


WASHINGTON 


‘DETROIT HEARINGS SET FOR MAY 15 


Washington Office, Robert E. Tall, reports on 


‘Hearing on two applications for one- 
way selective-signalling service in De- 
troit have been set by James D. Cun- 
ningham, FCC chief hearing examiner, 
for May 15.. 

Applications involved are from Page 
Boy Radio Corp., for a new station, and 
from New York. Technical Institute of 
Cincinnati, for modification of its ex- 
isting station. - 

The Commission said, in setting the 
hearing, that the applications appear 
to be “mutually exclusive.” 


COLORADO ASKS 
WESTERN HEARING 


The State of Colorado requested the 
FCC to schedule its oral argument on 
the state’s request for rule waiver for 
a Colorado site rather than at the 
Commission’s Washington offices. 

No date has been set for the argu- 
ment. Colorado authorities are seek- 
ing authority to continue their state- 
government radio network on police 
radio frequencies. 


STOLEN EQUIPMENT 


Theft of a two-way unit on MCC 
channel 1 frequency (158.49 transmit 
and 152.03 receive) in New York City 
was reported by Dahl W. Mack, Scran- 
ton, Pa., Outercom sales representative. 
Mack asked that he be notified if the - 
unit, a model FM-50-A with serial num- 
ber 2299, turns up at a service shop for 
repair or frequency change. 


ALARM PROPOSAL HIT 


The Los Angeles Police Department 


added its opposition to that already 
(Continued on page 18) 
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FREQUENCIES 70 KC TO 137 MC 


DESCRIPTION AND DATA: 


All of these crystals are of the plated, 
wire-mounted. type. Low drift AT-cut 
blanks are used in these units above 
500 KC, and low drift DT and CT-cut 
blanks are used in units below 500 
KC; any crystal can be supplied for 
operation with or without an oven. 


TEMPERATURE TOLERANCE: 
AT—=+.005% from —55° to +90°C. 
+.002% from —30° to +60°C. 
DT-CT—=.01 % from —40° to +70°C. 


CALIBRATION. TOLERANCE:. 
Supplied to meet equipment manu- 
facturers speifications and may be as 
close’ as .001% without oven or 
.0005% with oven. Where no equip- 
ment is specified the following will 
apply. 

AT— .0025% of nominal at +30°C. 
DT-CT— _ _.01 % of nominal at +30°C. 


‘DRIVE LEVELS: 


Maximum, AT— 

10 milliwatts 500 KC to 999 KC 

4 milliwatts 10,000 KC to 24,000 KC 

2 milliwatts 25 MC to 137 MC 
DT-CT—2 milliwatts 


cases the necessary correlation data 
is on file. Where circuit is not 
- specified, the crystal will be cali- 
brated for operation into a load 
capacitance of 32 mmf. 


FREQUENCY RANGES AND 


MODES OF OPERATION 
200-500 KC: 

Operates on fundamental edge shear 
oscillation. Load capacitance 32 mmf 
. . . Or as specified by customer. If 
load is not known specify circuit or 
equipment in which crystal will be 


- used. , 
500-20,000 KC: 


Operates on fundamental face shear 
oscillation. Load capacitance 32 mmf 
. .. OF as specified by customer. 
10-60 MC: 

Operates on third mechanical overtone 
at anti-resonance. Will give. reason- 
able output in tuned circuit. 
60-100 MC: 

Operates on fifth (or seventh) me- 
chanical overtone at series-resonance. 
Drive level must be kept below 2 
milliwatts. 


ONE DAY SERVICE 
Orders for less than five crystals are 
shipped within one working day follow- 
ing receipt of order (except low fre- 
quency and special crystals which re- 
quire 10 to 30 days for processing). 


"CIRCUIT: As specified by customer. Orders received on Mon. thru Thurs. 
Crystals are available for all major will be shipped the day following. 
two-way equipment and in most Orders received on Fri. will be shipped 


the following Mon. Postage is prepaid 


within continental U.S. when cash ac- 
companies order. All others are shipped 
F.0.B. Oklahoma City. 


SUPPLY THIS INFORMATION WHEN ORDERING 


MOTOROLA: Crystals can only be properly correlated for Motorola equipment if 
the crystal type number is given. Example: DO2, R28, DO3, etc. In cases where 
crystals are required for type D-14, 800 and 801 holders, always specify crystal 
frequency or the high IF frequency. Check whether the crystals are to be used 
in ovens. 

GENERAL ELECTRIC: Specify model number of transmitter and receiver RF 
Decks. Example: 4ES13A3, 4ER24B1, 4ET5B3, etc. When ordering crystals for 
450 MC equipment specify: 


Receiver Crystals: Transmitter Crystals: 


A. |f they are heated or non-heated. A. |f they are heated or non-heated. 
125 dia. fe— B. If the unit is AFC or NON-AFC 
Controlled. 
C. Platter number of present receiver 
deck. 
R.C.A.: Specify model number of unit or MI Number of the crystal. Always indi- 


cate whether crystals are to be non-heated or heated type. 
OTHERS: Specify model number of the receiver and transmitter as well as any 
formulae that pertain to the correct crystal calculation. 


FREE 1962 CATALOG 


PRICES — F-605, F-609, F-612 CRYSTALS 


Fundamental KC 


Fundamental KC 


Overtone MC 


200 - 499* $12.50 3000 - 3999 $5.75 10 - 34.99 $ 6.50 
500 - 849* 15.00 4000 - 5999 5.00 35 - 44.99 7.00 
850 - 899* 13.50 6000 - 9499 4.50 45 - 60 8.50 
900 - 999* 12.50 9500 - 10999 5.00 61-75 10.50 
1000 - 14997 9.80 11000 - 14999 6.30 76 - 137 15.00 
1500 - 1999+ 7.50 15000 - 20000 8.00 
2000 - 2999 6.50 


*Allow 10 to 30 days for processing. tAllow 2 to 3 days for processing. 


International Crystal Mfg. Co., Inc. 
18 North Lee, Oklahoma City Okla. 


City as Se ees eee Pe 7 ones. ~ State 
©020008000008680608080080808988088808088888808 


$ Rush FREE 1962 Catalog CH 
e 

. Name 

e Please print 

®@ 

e Address ovis $+) 
e@ 
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18 NORTH LEE * OKLAHOMA CITY, OKLA. 


aimed at the FCC’s mid-December pro- 
posal to allow operation of intruder 
and fire alarm systems on police fre- 
quencies. 

Anthony J. Gain, L. A. P. D. com- 
munications engineer, said his depart- 
ment felt that the FCC proposal “would 
tend to aggravate an already serious 
frequency allocation problem.” 


‘BELLBOY’ SYSTEM APPROVED 

A nine-station “Bellboy” radio pag- 
ing system—the first for the Bell Sys- 
tem—in the Seattle, Wash., area won 


_. FCC approval for installation as a de-. 


velopmental system. 
The system was expected to be in 


operation by April 21, for display and 


use during the Seattle World’s Fair. 


Similar applications are on file for 
a 16-station system in Washington, D. 
C., and another system (also 16-sta- 
tion) in New York City. Only two of 
the three applications are expected to 
be granted, however. 


SATELLITE STATIONS ASKED 


Waco Communications, Inc., a Texas 


radio common carrier, asked the FCC 
to “promptly issue a notice of proposed 
rulemaking” to amend section 21.513 
of the Commisssion rules so as to allow 
establishment of “satellite” base sta- 
tions in the RCC service without re- 
quiring local control points for such 
stations. 

The Texas firm cited its own situa- 
tion as an example; the concern has 
applied for a base station near Youngs- 
port, Texas, to extend its service for 
Waco subscribers—but within the pres- 
ent framework must also establish a 
control point at Youngsport, serving 
“a public he does not propose to serve” 
which “has not evidenced any demand 
or need for his service.” 

Requested is a rule change to allow 
remote-control base stations in such 
cases. The petition cited an NMRS 
study which showed a decrease in RCC 
service from 1959 to 1960. 


POLICE RADIO CD POLICY SET 


At the request of the Office of Civil 
Defense, the FCC spelled out Commis- 
sion policy regarding CD communica- 
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tions on Police Radio Service frequen- 
cies. 


Conditions which must be met for 
such communication to be legal, said 
the Commission, are that the CD com- 
munications “be designated as, and re- 
late to, recognizable police activities.” 


The Commission suggested that “the 
officials of the governmental entities 
involved’’ could best determine 
whether any specific activity were an 
“official” police function, but added 
that non-police activities could not be 
designated as police functions solely 
for radio communication purposes. 


ELECTRONICS FIRMS’ 


FUTURE ‘BRIGHT’ 


Electronics offers “a bright future” 
for prospective small businesses, the 
Small Business Administration said in 
announcing availability of a study re- 
port on the subject. 


The report, titled “A Study of Small 


Business in the Electronics Industry” 


and available from the Superintendent 
of Documents at $1.25 per copy, reviews 
the entire industry and includes com- 
munications and test instruments. 


SELECTIVE SIGNALLERS WARNED 


Licensees of one-way radio paging 
systems were warned by the FCC that 
selective signalling service is not legal 
unless telegraph type of emission is 
specified in the station license. 


“Rendition of selective signalling 
service without such provision in the 
station license is not authorized,” the 
Commission said. 


MORE FEE OPPOSITION 


More than two dozen separate munic- 
ipal fire departments in Massachusetts 
added their comments to the growing 
stack of objections to proposed license- 
filing fees. 


In addition to the firemen’s filings, 
the American Radio Relay League 
asked a one-month comment-deadline 
extension to May 16. 


The full list of organizations now 
officially opposing the proposal (re- 


ported in full in last month’s CH) is 
already too long to publish. More than 
30 groups, in addition to many individ- 
ual amateur radio operators, have 
filed comments. 


“SMALL FORFEITURES’ BILL OKED 


The house interstate and foreign 
commerce committee approved a bill 
giving the FCC authority to impose 
“small forfeitures’ on certain rule 
violators. The only thing remaining be- 
fore the bill becomes law is passage by 
the full house, and signing by Presi- 
dent Kennedy. 


The “small-forfeitures” bill had pre- 
viously brought objections from FIRC 
‘and the American Bar Association; it 
had been passed by the senate last year 
but has now been changed to eliminate 
the objectionable provisions. 


The measure provides for ‘“forfei- 
tures” not to exceed $100 for willful 
violation of rules concerning station 
identification and distress frequencies 
and messages. The Commission has re- 
quested this authority to deal with 
violations not considered serious 
enough to warrant currently available 
penalties such as license revocation or 
criminal action. 


ASTRONOMY OPPOSED 


The FCC proposal to delete the 40.66- 
40.70 mc portion of the sprectum from 
ISM use and assign it exclusively to 
radio astronomy drew opposition from 
Forest Industries Radio Communica- 
tions. FIRC said that the forest prod- 
ucts industry is making extensive use 
of equipment operating at 13.56 mc, 
which radiates 3rd-harmonic output at 
40.68 me and urged an FCC study to 
confirm this. | 


FREQUENCY REQUEST 


Complete clearing of domestic public 
land mobile and rural radio services 
stations from the bands 454.675-455.000 
me and 459.675-460.000 mc by next Jan- 
uary 1, to make way for a coast-to-coast 
public air-ground radiotelephone serv- 
ice was urged by the National Business 


Aircraft Association. NBAA, comment- 
ing on a request made by AT&T, urged 
action to provide the new service “on 
a regular basis at an early date.” 


FCC COMPUTER 


Automatic plotting of service and in- 
terference contours, as well as rapid 
retrieval of information concerning “all 
existing” facilities, will be provided the 
FCC by a Univac III electronic com- 
puter system to be installed soon (if 
congress approves). 

Purchase of the system at a cost of 


approximately $1 million was unani- 


mously approved by the Commission 
after a two-year study. Initial emphasis 
is to be in the broadcasting and safety- 
special services fields. 


RACEP UNDER TEST 


The RACEP system of radio com- 
munications, which permits simultane- 
ous transmission of voice and teletype 
communications by as many as 70 sub- 
scribers on a single radio channel, is 
now being tested by the Army and the 


ROHN towers stanp THE TEST! 


Heavy ice loading, coupled with high winds, 
is the severest of all tests for a tower. It 
PROVES sturdiness and sound engineering. 
Below is a ROHN Communication Tower 
that clearly withstood such a test. 


For Towers That Can Stand Rigorous Abuse, 
Call or Write. Complete engineering and erection 
service available. 


ROHN Manufacturing Co. 


r P.O. Box 2000 
- Peoria, Illinois 


“Pioneer Manufacturer of Towers of All Kinds” 
REPRESENTATIVES WORLD-WIDE 
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Air Force, according to system develop- 
er Martin Marietta Corporation. 


The new system, a_ time-and-fre- 
quency-multiplex pulse-modulation ar- 
rangement, is under anxious study by 
much of the communication industry 


as a possible future method of alleviat- 
ing frequency congestion. 


ELIGIBILITY EXPANSION? 


Proposed changes to the manufac- 
tured radio service rules have been 


issued by the FCC. The changes would — 
expand eligibility in that service to a _— 


subsidiary. corporation which. is. devot- 


ed exclusively to providing services.or” - 
materials for its parent or another sub- 
sidiary, in connection with any manu-- 


a facturing activity presently eligible. . 


The Commission has. invited; 
ments on the propose ‘ : 
time, action on an J ‘ 
from Carbide” * Bower “Co au 


Marie, (a firm which wand be eligible 
under the new rule) was deferred un-" 


til the rule proposal is final. 


t cone No. ‘Tt 
EASY TO INSTALL 


no need to remove upholstery! : 


Mounts Fronts Out. Mounts flat; only 
side by insertion | uses 34” inside 
through 74” hole. I roof. 


MODEL No. TG-1-R 
e Will stand up to 150 watts RF 


power. 

e Stainless spring steel whip %4 
wave long. May be cut to your 
specific frequency. 

144 to 470 mc. 

Comes complete with 12 foot . 
cable,. factory installed, 


LIST PRICES 


TG-1-R (incl. mount) $8.25 
TG-1-R (w/o mount) ~ $2.50 
TGM-R (no antenna) $6.25 


SEE YOUR DISTRIBUTOR OR WRITE GAM DIRECT 


GAM CLAM Onith in. 
; 138 Lincoln St.; Manchester, N. H. 
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LOGBOOK 


A handy calendar of important meet- 
ings and events of interest to mobile 
communications” 


May 1—Comments due on FCC proposals to 
service — allocate the new split chan- 
nels in the 25-42 mc mobile radio band. 

May 4—FCC oral argument on examiner’s 


initial decision involving applications for 
radio common carrier stations in four 
Florida cities. 

May 15—FCC hearing on one-way signaling 
applications in Detroit, Mich., area. 

May 16—Metropolitan New York Chapter 
Meeting of IRE Professional Group of 
Vehicular Communications. 


: May 16-18—Annual convention of Industrial 
= Communications Association. Sheraton 
‘Chicago Hotel. Chicago. 


“May 1 8—Los Angeles Chapter Meeting of IRE 
Professional Group on Vehicular. Com- 
munications. 


: May: 28—Washington (D.C.) Chapter Meeting 


~.. of IRE Professional Group on Vege ule 
seme mmunications. 

adline for comments on Fcc! “ule 
“proposals for-amendment of Part 15 rules 
to change specifications for operation 
- of low: powef communication devices on 
frequencies above 70 megacycles, such 

rage door openers. 

5—Los Angeles Chapter Meeting of IRE 
PGVC 


ak June 22——Deadline for. reply comments in con- 


~..nection with FCC proposals to foster 
,° growth: of. UHF television, deintermix 
. “eight television market areas, and add 
‘“new VHF TY assignments in eight other 
: markets. 

Augyst 7- 16—_Notional conference of Asso- 
: “.ciated Public - Safety Communication 
Officers. Harrison Hotel, Clearwater, Fla. 
*21+24—Western Electronics Show and 
Convention, Ambassador Hotel and 


2s =’ Memorial-Sports*Arena, -Eos Angeles. 


‘September 23-26—Annual conference of Inter- 
national Municipal Signal -Association. 
Queen Elizabeth Hotel. Montreal. 

October 23-25—Annual meeting of Communica- 
tions & Signal Section of Association of 
American Railroads. Sheraton-Chicago 
Hotel. Chicago, Ill. 

March 31, 1963—Licensees in the automotive 
Emergency service, as of April 1, 1958, 
may continue to operate on 35.70 mec 
or 35.98 mc until this date. Such users 
may, on or before this date, convert to 
the business radio service without chang- 
ing frequency, or remain in the auto 
emergency service by changing fre- 
quency. 


“If we have omitted a date of im- 
portance to the industry, drop CH 
Washington Bureau Chief Robert E. 
Tall a line at 1327 F Street N. W., 
Washington 5, D.C., and we will try to 
include it next month, | 3 


o s 
COMENG NEXE 
MONTH oS 


Next month nearly 10,000 tive. _way aoa ae engineers, 
technicians, salesmen, installers,.and usérs will see the ‘new 
look” in COMMUNICATION. ‘HORIZONS. ‘They will read, in 
the new large-size pages of CH, all about the latest developments 
affecting the professional co 7 industry... Our readers 
will learn in full detas = fson— ort be 
warned about elie 


You will be, if you Fill in ane Eafe otion fore 
on the reverse side of this card, and mail it 
immediately. Do it today—to be sure of getting 
for 12 months (or more) the very latest in 

- current news of the Communications Field. 
~The sooner you act, the more you'll get for 
your money! But be sure to subscribe now, 
to get “‘the new Ot CH from the very first 
issue. 


a Henican 16 issues of Communication Horizons at he special | price ae ‘$40 ie 
[am mailing this ror before May 1, 1962. 


ih ak 15 issues of Communica eaezone at the special price of $4.00 
| am mailing this form before May 8, 1962. Se ae 


_....14 issues of Communication Horizons at the special price of $4.00. 
tam eae Apis form before May 15, 1962. | -. ay hs 


13° issues” oe RAuAicction. Hosizons at the 
Vr am: mailing this-form: ‘before,May 20, J 962. 4 


Bea ae ae Meds «| 
ae issues “of onunieation Horizans,$ $4. 00. a : maili 
garter Mayas Slat ee ote ee Ge oe 


Inaugurating a | New ‘Departr er in + Cammuiteation a : 
with coverage-in- -depth of the Richmond antenna- ar? case e 


by CS STEROME of the | new “department 


NEW PRODUCTS IN THE. Geet 
PROFESSIONAL COMMUNICATIONS saw it in 


FIELD 


ete 


JOHNSON ENTERS TWO- WAY: Sip ee 
The E. F. Johnson, Co. , “Waseca, 


Minn., long-time manufacturer of ham * 
and Class D citizens band. equipment, 
entered the commercial ‘two-way in- 


dustry with announcement” “of, their. .. sdended, for | 


“Messenger 202” self- contained: trans: 
ceiver for use by’ business,*ino is ae 
and emergency systems. °° * 
Type-accepted under paré3-16; Thyand 
16 of the FCC regulations, the. Wh 
ger 202 features 400- to 1600-square-" 
mile coverage base-to-mobile, at a Cost 
less than $200 per unit. — of 


Operating in the 25-50 mc. batts’: ee 
with type 8A3 emission, the Messenger. Stubs 
202 is crystal- controlled and surpasses’)! 


FCC requirements for attenuation of 
spurious and harmonic radiation, the 


manufacturer. reports. Power output is MLSs 


rated at 6 watts into a 50-ohm load. 
The receiver section’s bensitivity - is 

rated at 0.4 microvolt (at the antenna 

ee for Ee db. signal/noise ratio - 


_ Messenger 202 : 


ro ae 3 
«¥ 


with 30 percent modulation. Selectivity 
is 5 kc at 6 db down and 40 kc at 60 db 
down. Images and other spurious re- 
sponses are attenuated a minimum of 
30 db; most are kept below -60 db. 

Three models of the unit are avail- 
able; one is for operation from 115-volt 
AC lines only, while the others are 
dual-powered — taking power either 
from the AC line or from a mobile 
battery. One is for 115/6-volt operation, 
and the other for 115/12-volt installa- 
tions. 

For complete specifications, contact 


. Art ayer oy J “ct i and. tel him ics 


te 


_NEW. =. AGE TRIODE FOR MOBILES. 
aA new-high*mu’ twin triode high-re- | 


liability ‘tube, designéd especially for 


*Se%n 12-volt mobile systems, has been 
“armounced by: RCA’s s Electron ‘Tube Di- 


vision. ey: 

The new tube, the. type 798; is in- 
use in oscillator;-mixer, 
“De Jifier applications. 
op erated: over a volt- 


eee ro to aaa heater- 


pei ae tests" % assure dependable per- 


formance in mobile service. 
An | additional. feature of the new 


sis “heater. operates. at temperatures 
substantially” lowér«than conventional 
aS, ~ ISU Gg ng heater life and in- 


Riochiten! date on the RCA-7898 may 


be obtained from the Electron Tube oe 


_ vision, Harrison, N. J. 


_ MOBILE DUPLEXER 


A’ lightweight, compact, portable 


: ‘duplexer for mobile use which allows 
* ‘simultaneous transmission and recep- 
-.- tion from one antenna is offered by 


- Sinclair. Radio Laboratories. 
Designated the model J-150-2X Mo- 


bile Duplexer, the unit will handle 30 
watts RF (continuous-duty rating) and 
-has a maximum insertion loss of 0.5 db 
at the transmitter and 0.8 db at the re- 


ceiver. It provides 45 db of isolation 


from receiver to transmitter. 


Weighing only 14% pounds and meas- 
uring only 2 by 4 by 6 inches, the J- 
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at 


150-2X is designed especially for auto, 
boat, or train operation. It can be ad- 
justed to operating frequencies with 
standard bench equipment. 

Full specifications and prices may be 
obtained from C. H. Onofrio, Sinclair 
Radio Laboratories, Inc., Box 23, Tona- 
wanda, New York. 


6146, NEWEST MODEL 


The “compactron” concept, origi- 
nated by General Electric to simplify 
packaging of entertainment-type com- 
ponents, has now paid off for the two- 
way field with the “compactronization” 
of the old standby, the 6146. ‘ 


. The new model — designated as type 


‘™ 7984 — is not only smallér than the 
w= prototype, because: of removal of the 
_ plate cap, but delivers more output at 


175 me. with less input! . 


Rated output power of the 7984 is 46. 


watts, nearly 144 again more than the 
30-watt rating of the 6146 under simi- 
lar conditions. 


The new tube is designated and rated 
specifically for VHF mobile service; it 
has a nominal 12-volt heater. Engineer- 
ing samples are immediately available; 
production quantities are scheduled to 
be available in August at prices com- 
parable to that of the 6146. 


For complete specifications or other 
details, write S. E. McCallum, Receiv- 
ing Tube Department, General Electric, 


Owensboro, Kentucky. Tell him you 


saw it in CH Showcase. 


GABRIEL’S HORN 


A microwave parabolic antenna feed 
with VSWR not exceeding 1.05 over 
any regular frequency subdivision 
within the 5925-8500 mc band has been 


announced by Gabriel Corporation’s — 


Electronics Division. 


Designated the “Low VSWR Hop- 
stretcher Feed”, the new unit achieves 
its unusual characteristics by a unique 
regular-to-half-height, multi-step Tche- 
byscheff transformer, the manufacturer 
explains. 


For complete information and speci- 
fications data contact Gabriel Elec- 
tronics Division, Millis, Mass. 
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NEW TOWER 


A lightweight tower, weighing only 
29 pounds per 10-foot section yet able 
to stand 40 feet unguyed 
or go to 210 feet with 
proper guys, has been 
introduced by E-Z Way 
Towers, Inc., Tampa, 
Fila. 


ee The new tower, desig- 
SECTION nated model G-10, is 
G10 fabricated of high ten- 
sile steel rated at 55,000 

PSI. The manufacturer 

says this is the greatest 
strength tubing used in 

any tower. Standard 


| 


SS] 


= 
a= 


a 


te 


: E-Z Way features of electric arc weld- 
_Ing.. throughout.and hot-dipped galva- 


nized coating are also included. 


Leg members are spaced 934 inches 
on centers, with horizontal members 
spaced 14% inches. Eight taper top sec- 
tions are available, together with as- 
sorted base mounts and building brack- 
ets to meet virtually any requirement. 


Speed of erection is another feature; 
the manufacturer reports that two men 
can erect a 60-foot G-10 in two hours. 
Dealer) price is $16.95 per 10-foot sec- 
tion; the G-10 is available from stock. 
For additional details, contact Clarence 
Jax, sales manager, at 5901 E. Broad- 
way, Tampa, Fla. 


UNIVERSAL REPLACEMENT DIODE 


-Diode-replacement problems re- 
ceived at least a partial answer with 
Raytheon’s annnouncement of a “uni- 
versal” diode which can replace more 
than 80 types of general-purpose and 
high-voltage silicon units. 


Maximum ratings (at 25 degrees C) 
of the new RD250 include an average 
rectified current of 200 mA, a one- 
second surge current of 1 ampere, and 
250-mw power dissipation. Immediate- 
ly available, the RD250 is priced at 
$1.48 in quantities of one to 99. 


For complete specifications, contact 
Alan Maier, Raytheon Company, Semi- 
conductor Division, 900 Chelmsford 
Street, Lowell, Mass. | P| 


mEOPLE, PLACES 


A Report on Important Personnel, Plant and System Changes 
During the Past 30 Days 


People... 

Promotions and appointments con- 
tinued apace this. month, with The 
Hallicrafters Co. reporting nine execu- 
tive sales appointments and_ General 


Electric naming a long-time two-way | 
administrator as manager of its new — 


cae Planning area. 


crafters list was new 
general sales manager 
Travis Marshall. With 
the firm since 1952, 
Marshall had been 
_ sales manager for ama- 


and short wave listen- 


Marshall 


1954. 


Others in the list included Ben D. 
Drezner, named manager of national 
accounts and export; L. P. Hench, na- 
tional sales manager in charge of the 
field sales organization; James Byrne, 
manager of customer relations (a new 
department combining general service, 
sales order, and sales service opera- 
tions), and Fritz A. Franke, manager 
of new product planning. 


Regional sales managers completing 
_ of the G-151, the 25-year-old communi- 


cations equipment firm launched a 


the list were W. B. Sawyer, southeast; 
Earl W. Gray, east central; L. J. Shi- 
daker, west central; and J. R. McCaf- 
fery, western. 

At General Electric, T. O. Jackson 
was named manager of distribution 
planning for G-E mobile radio equip- 
ment, a new position at G-E’s commu- 
nication products department’s Lynch- 
burg, Va., headquarters. 

A sales administrator at Lynchburg 
since 1958, Jackson has been with G-E 
since 1946. He will be responsible for 


Heading the Halli- © 


teur~ radio, equipment 


ing receivers since 


the development of management sales 
control plans for the mobile product. 
distribution organization, and will also 


be in charge of activities related to, 
, franchises of G-E sales and service or- 


ganizations’ ay ae nation. 


Places :.. 

Places in fhe’ news this mene ranged 
from Burbank, Calif., where Gonset 
moved aggressively into the two-way 
field, to outer space. 


Outer space entered the two-way 
news through the fact that the “Orbit- 
ing Solar Observatory I’ marked the 
20th successful satellite to use Sono- 
tone’s sealed nicad battery cells. Cells 
similar to those used in OSO-I are 
available for consumer use, Sonotone 
advises. 

They announced a 12-page catalog 
on the cells,’ available from them at 
Elmsford, New York. 

Gonset’s move toward orbit appeared 
to gain momentum (see PPT, last 
month) with announcement of their 


first item for the commercial user — 


the model G-151 high-band FM trans- 
ceiver. 


Simultaneously with announcement 


drive to recruit distributors on a 
nationwide basis. 

Lewis E. Gillingham, general sales 
manager, listed advantages offered by 
his firm as: (1) the highest powered 
150 mc unit, priced under $400 retail; 
(2) a definite plan for introduction of 
a complete line of equipment including 
coding devices; (3) a “sizeable” na- 
tional advertising program, (4) a 
license assistance program, and (5) a 
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“sizeable” margin of profit for the dis- 
tributor. 

Gillingham asked that anyone desir- 
ing additional information concerning 
a distributor franchise contact him at 
801 S. Main Street, Burbank, Calif. 


And Things... 


A tiny fully-transistorized personal 
two-way system, an anti-obsolescence 
guarantee for tube testers, and a host 
of new catalogs and data releases round 
out the “things” category this month. 

The “personal two-way” system was 
announced by G-E’s communications 
products department, a national. dis- 


‘tributor of the unit which is manu- 


factured by - Micro Communications, 
Denver. Operating in the 406-470 mc 
band, the total weight of the two-case 


“Tiny Talky” system is 2 pounds 4. 


Ouncesy { . ts see fe se a 

With acquisition .of..distribution 
rights to this unit, G:# claimed to be 
the first company in the industry to 
offer a “full” UHF and VHF-FM line 
of miniaturized units. 

The tube-tester guarantee was an- 
nounced by Seco Electronics, Inc., of 


Minneapolis. Prompted by the flood of - 


new tube types made available in the 


. technical 


past year, the guarantee provides for 
making up-to-date Seco’s model 88, 
model 107A, and model 350 tube testers 
for 12 months from the date of original 
purchase without cost to the purchaser. 
Either adaptor kits or set-up data, as 
necessary, will be supplied by the firm. 
For additional information, contact the 


- manufacturer at 5015 Penn Ave. S., 


Minneapolis 19, Minn. 

Catalog releases announced include a 
40-page listing of ceramic capacitors 
made by Hi-Q Division, Aerovox Cor- 
poration (Myrtle Beach, S. C.); a 24- 
page “quick reference catalog” of fans 


and blowers (Rotron Manufacturing 


Co., Inc., Woodstock, N. Y.); a bulletin 
describing Philco’s CMT-9 series of 


» microwave equipment (Leo Sands, 
Communications and Weapons Divi- 
~sion, Philco Corporation, 4700 Wissa- 


hickon Ave.,. Philadelphia, Pa.); and 
information on formvar- 
coated ard polyester-coated magnet 
wire (two bulletins; MW-1004 from 
Robert Akin III, Hudson Wire Com- 


pany, 62 Water Street, Ossining, N. Y.; 
polyester bulletin from Hudson Wire 


Company, Magnet-Wire Division, Win- 
Sted, Conn.) aay 


- 


CALLING ALL 
TECHNICIANS! 


Every two-way installer and main- 
tenance man has his own way of 
doing things. As an integral part of | 
our upcoming ‘new look” at CH, we 
| invite you to send along hints, kinks, . 
circuit modifications, new schematics, 
or photos showing how you do things. 
We are particularly interested in “un- 
usual’ antenna installations, “first of 
a kind” installations, shop-tested modi- 
fications of existing equipment, field- 
tested servicing tricks and shortcuts, 
and time-saving methods of equip- 
ment installation and pullout. In ad- 
dition, we would like to,See any and 
all servicing-type tips you. believe are 


area. 

We will pay from $5 to $25 for all 
such material we use—price depends 
on originality, usefulness, etc. Hel 


Mars 


us help you! — “ 
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not generally known outside your | 


Conelrad.. . . from page 8 


_ reasonable opportunities when the pub- 


lic could have been given some in- 
dication. 


The FCC has been asked point-blank | 


“What gives?” The answer is “We don’t 
know.” ee 

There have been recent FCC enforce- 
ment cases stemming from a mobile 
licensee’s not being equipped with a 
Conelrad alerting mechanism, but 
even here, the recent cases have been 


| brought to a head only because the 
- licensee involved has not answered the 


Commission’s letters. 
Is the situation ridiculous? Yes! 
Is the answer obvious? No! 
Will something happen soon? Yes! 


What will it be? If you know, please © 


let the FCC (and me) know! _ 

At any rate, when the story finally 
does break, you can be sure you'll read 
the full details first right here in the 
pages of Communication Horizons. 


(AS ¢ ‘ < ‘ 


Not 20 Questions... 


lust three’ 


Question: How do you market your products? 


Answer: To the consumer—of course! 


If you are reading this message, it is because you have a vital in- 
terest in two-way communications. You know something? So do 
we! Communication Horizons is so vitally concerned with the two- 
way radio industry that we provide a magazine directed at the very 


heart of the field . . . the seller,.installer,.and serviceman. The oper- 
ations manager, the exécutive, the designer. The ‘engineer, and the: 
technician. < he & , eee eG i 


? Question: Are these the people you sell your raducts to? 


Answer: Chances are... you do. 


Next month Communications Horizons will be one. year old .. . 
12 issues in all. If you sell your products and services under the 
trade names of Gertsch,: Lampkin, Motorola, General Electric, RCA, 
DB Products, Miniquip, Prodelin, Comco, Petersen, Newtronics, 
Apelco, Plas-Tron, Gonset, Delco, ITT, Secode, or General Radio- 
telephone . . . please take special note of our forthcoming birthday. 
We’ve been around a yéar now ... and are growing stronger with 
every issue. | 


Question: Are _we ready to accept additional advertising now? 


Answer: We.will never be more ready! 


Read over Editor Kyle’s editorial on page I, this issue, and 
then drop us a line or pick up the telephone. As always, 
you may call collect here in Oklahoma City (area code 405 ) 
at CEntral 2-1108, attention Bob Cooper, Publisher. 


* with answers too! 


THE PROFESSIONAL COMMUNICATIONS MAGAZINE 
| : i eer a 


ee 


Babs 


=With | 


STATIONMASTER’ 
Base Station Antenna 


Cat. No. 200-509 


FREQUENCY RANGE ...................144-174 Mc 
OMNIDIRECTIONAL GAIN ....................5.8db 
MAXIMUM POWER INPUT .................500 watts 
NOMINAL INPUT IMPEDANCE...............50o0hms 
BANDWIDTH. 2. oo). ecco a. RR oe 
We VSWR a are eI oe 
RATED WIND VELOCITY....................100 MPH 
WEIGHE See ae. 2 
ELEMENT HOUSING LENGTH:.........-.. 22 eee 


ont fee yee 


for American Business 


